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EARLY HEALTH & SAFETY BEXPER BNCE

The focus of this presentation is the present activities at Argonne rel ated
to the control of berylliumexposure. However, since our present
activities invol ve sone of the past uses of beryllium we wll review
briefly the history as we have been able to resurrect it fromrecords,
nenory and interviews wth sone of the peopl e i nvol ved.

Argonne was established as the first national |aboratory on July 1, 1946,
about 6 nonths prior to the creation of the Aomc Energy CGonmassion.

Beryl liumhas been used since the first days of the Laboratory, and even
before that, as nany of the personnel and prograns were transfers fromthe
original Mtallurgical Laboratory at the Lhiversity of Chicago at Sagg
FHeld where Brico Ferm’s teamproduced the first sustai ned chain reaction
inareactor pile on Dec. 2, 1942. There is nention of work as early as
1941 invol ving uranium beryl liumand carbon. Projects were noved from
theU G C toaSte B (for brewery)in south hicago where a beryl lium
foundry was operated, and to Ste Ainthe Palos HIls Forest Preserve in
ok Gunty. Later, facilities were noved to this site in DuPage Qunty.
By 1951 a nunier of tenporary Quonset huts had been constructed and na or
bui | dings including Chemstry , Chemncal Engi neering and Physics were
conpl et e.

Inthis sane tine frane, the health hazard of berylliumwas recogni zed
wthin the AEC A cormttee appoi nted by the AEC nade a reconmendati on
on March 30, 1950 that the workpl ace concentrati on of beryl|iumshoul d not
exceed 2 mcrograns per cubic neter of air as an 8 hour TWA nor exceed a
ceiling level of 25 mcrograns per cubic neter of air. In addition, a
nei ghbor hood anfi ent air concentration guideline of 0.01 ncrogram per
cubic neter was set as an average nonthly concentration limt. As far as
we know these were the first such standards set for beryllium

These guidelines were in effect at Argonne in 1948, about 2 years prior to
the official publication by the AEC

Aso as early as 1948, Argonne’s Drector of Health Services, Dr. Robert
Hasterlick, identified berylliumand al pha emtters such as radiumas the
nost pressing nedi cal research problens.  There was al so recognition of
the need for exposure nonitoring and engi neering control of exposure wth
the growng use of beryllium In fact, Argonne’s first industrial

hygi eni st, John Ege, was hired to address these needs.

A dedi cat ed nachi ne shop was constructed at this site in 1949 whi ch had
conpl et e encl osure hoods for each nachi ne and a dedi cat ed exhaust system
whi ch cl eaned the air through a Rotocl one wet scrubber, electrostatic
precipitator and filter bank. Hgure 1 shows the general |ayout of the



beryl I i umnachi ne shop. The photo was used in an article published in
Anerican Michinist in 1955 and is believed taken at that tine. The
original hoods had Lucite sliding wndows whi ch soon becane scrat ched,
affecting visibility, and the cloth bell ows seal i ng sone openi ngs began to
deteriorate. Adecision was nade in the md 1950's to replace all of the
hoods wth ones constructed of steel and safety glass wndows utilizing a
t el escopi ng box desi gn and an envel ope to encl ose the sliding gl ass panel s.
FH gure 2 shows the encl osure hood for one of the nachines. The hoods were
desi gned by a nachi ne shop forenan famliar wth beryl I'i umnachi ni ng
techniques and were individual |y tested for air flowpatterns by the
Industria Hygiene Goup as they were conpleted. Hgure 3 is a nachi ne

cl eani ng operation, showng the flexible duct connection directly to the

| ocal exhaust ventilation system

Ar sanpling was conducted in the shop whenever any work was done there,
incl uding roomcl eani ng operations.  Several hundred surveys were

conpl eted, though nost of these were general air type sanplers in the room
rather than personal breathing zone nonitors. Ar concentrati ons were
general |y well belowthe AEC standard. In one study inthe md 1950's an
average concentration of 0.13 microgramper cubic neter was found (about 6%
of the exposure standard). This level of control, nornally well bel owthe
standard, continued through the closure of the shop in the early 1980 s.

A though not nat ching the sophistication of ventilation control and
nonitoring planned for the state of the art facility being built at Los
Aanos, this facility did denonstrate a recognition of the serious health
effects of berylliumand a dedication to naintai n exposures at a nmini num

Argonne’ s experience wth beryl Ii umdoes, however, include several cases of
beryl | i umdi sease, although to our know edge, nost if not all involved

per sonnel who had been exposed at conditions |ess well controlled and prior
to the establishnent of the dedi cated nachi ne shop.

PRESENT ACTTM TTES | N BERVLLT UM EXPFCBLRE GNTROL

Qur present uses of berylliumare intermttent and involve relatively few
people. The current identified inventory lists about 2 dozen products and
16 custodi ans of berylliumand berylliumconpounds. Activities are
focused on identifying any renaining beryl liumnaterial s and capturing
these into the site wde chemcal inventory system review ng and

noni toring berylliumuse, and assuring that personnel who nay work wth
berylliumare anware of the need for strict exposure control .

I dentification of enpl oyees who nay have been exposed to beryl | i umand who
nmay benefit fromadditional nedical surveillance is also apriority.

Wth the intermttent nature of berylliumuse, an inportant goal is the
provi sion of the appropriate services coomensurate wth the | evel of
activities and risk. Know edge and coomitnent on the part of |ine
nanagenent is nost inportant to nake this happen in an efficient way.



The nai n provisions of the Argonne East berylliumcontrol plan are
incorporated in the Argonne ESH Mnual chapter on beryl I'i um now under goi ng
final internal review which was designed to address the issues raised in
the DOE notice on beryl | i umexposure control .

PAST GONTAM NATED AREAS

Dvision EXHrepresentati ves have been advised to revi ew past uses of
berylliumto identify any potentially contamnated areas. Assistance of
the Industrial Hygiene & Safety Section in evaluating these areas is
provided. The n@ or berylliumuse areas, the nachi ne shop and associ at ed
air cleaning equi pnent in an adj acent building, were renoved in the md
1980's.  These buildings were part of a conpl ex of Quonset huts; all the
buildings inthis vicinity have been renoved. Special precautions to
prevent inhal ation of berylliumwere taken and nonitoring was provi ded for
certain operations of the dismantling process. A potential for beryllium
contamnation has been recogni zed in the areas were berylliumis currently
stored; this is being evaluated. Sone residual contamnation was al so
identified in one | aboratory hood where beryl | i umuse previously occurred.

| NVENTCRY

Argonne has had a site-w de conputeri zed Chemmcal Minagenent System (QVH
operating for several years. This includes |aboratory scal e and bul k
chemcal s but did not capture all of the stockpile of berylliumnetal. An
effort is underway to include all of this naterial into the existing site
inventory . Hgure 4 is the basic |layout of the nodul es of the Q&
FHgure 5 shows the ANL ordering system which has links to the QWb to
capture the purchase of chemcal itens to create an inventory record and
ensures that a Miterial Safety Data Sheet is avail abl e.

ROSTER DEVH CGPMENT

The nunber of current enpl oyees with potential for exposure to beryllium
issmall. Hforts are underway to systematically identify those enpl oyees
wth current or past potential berylliumexposure. Sources of infornation
for this process are shown in Hgure 6.

WWr kpl ace nonitoring records have been recorded in a dat abase since the
early 1990's. Berylliumis an exception - all the air nonitoring records
dating back to the 1950' s have been entered into the system which contains
over 3600 beryl | iumrecords.

There is al so a Job Hazards Questionnaire, which inits earliest versions,
asked specifical ly about berylliumuse. The current Physical

Requi renent s/ Vr ki ng Envi ronnent formal so asks about beryllium These
forns are conpl eted by al | enpl oyees.



Qher sources include the berylliumtransfer records which were used for
all novenent of berylliumfor at |east a decade, and signature
authorizations for certain reactor naterials including beryllium

These records al ong wth contenporary use reviews are being col |l ected and
sorted intoalistingtoidentify aroster of current workers who have or
nay have had, beryl|iumexposure potential .

NEWBERYL LI UM PROJIECT ASSESSMVENT

D vi si on ESSH personnel have been inforned via nenos , safety neetings, and
the draft ESH Manual hapter of the need for careful assessnent and
nonitoring of projects involving use of beryllium Industria Hyg ene
staff are expected to participate in this process to provi de gui dance on
exposure control nethods and exposure nonitoring of berylliumuse.

TRAILN NG AND | NFCRVATI ON

Providing berylliumusers wth appropriate infornation and training i s an
inportant aspect of ensuring that berylliumis handl ed safely. The
intermttent nature and | evel of berylliumuse does not lend itself to
effective use of regularly schedul ed class roomtrai ning. However, a basic
beryl liumhazards training nodul e is being devel oped for presentati on on
an as needed basis by Industria Hygiene or division safety personnel. W
have avail able the training naterial s devel oped by the DJE Beryl | ium

Trai ni ng Devel opnent Task Force, as well as video tapes and other naterial
devel oped by Brush-Vél | nan Gorp.

BEXPCSRE MIN TAR NG

An inportant feature in verifying the effectiveness of all of the above
activities in controlling berylliumis docunenting the |evel of potential
exposure during work activities. The Industria Hygiene & Safety Section
provides this service site wde, and notifies the user division nanagenent
of the results of surveys and any recommended corrective actions.
Dvisions are inforned of their responsibility toinformall affected
workers of nonitoring results. Vdérkpl ace exposure nonitoring results for
berylliumand all other toxic naterial s are naintal ned by ESH Industri al

Hygi ene.
SUMARY

The goal of our programis to identify past contamnated areas for renedi al
action, identify enpl oyees wth past and current exposure who nay benefit
fromaddi tional nedical nonitoring and provi de gui dance and support so that
any ongoi ng activities invol ving berylliumare conducted safely. Policy

for these activities is established in the AN.-E ESH Manual chapter titled

“Baylliun’.






